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. (FORT WORTH)

PROCESSING-SURVACE FREPARATION - DOW #17 ANODIZE PROCESS -

BOIDITS HK=-31 BACYTSIU=THCRIUM ALLOY « PROCESS VARIABLES -

I:7ECTISATION OF

PURPOSE

A proposcd elevon wedse design requires the use of bonded
macnesium-thoriun alloy. Previous expericnce has chown
this alloy to be difficult to bond and to be subject to
severe corrosion, .

The Dow #17 trecatment applied to HK-31 magnesium-thorium alloy*
protects the surface of the alloy azailnst cor-osion and at the
sane ti.e offcrs a potentlially good surface for adhesive bond-
in~. Therefore, the purpose of this test request was to obtaln
information applicable to the adhecive bonding of Dow #17 treated
" HK=-31 magnesium-thorium alloy.

SU;ZIARY

Lap shear failure in the Dow #17 treated specimens with end point
voltaze above 70 volts was the result of failure in the Dow #17
coatinz itself at roon tenmperature and below (see Tables IIX
throuzh VIII)., The coatlns secricd to peel apart in layers. At
test temperatures above room tenperature, the lap shear fallure
was the result of either fallure in the adhesive or fallure
bctwgen the adhesive and the Dow #17 ~oating (see Tables V through
VIII). '

Aging specimens at room temperature prior to priming and bonding
8lightly improved the bond strengths of specimens given the
"standard" (70-75 volts end-point) Dow #17 treatment (see Table
V and Figure 1), while aginz at elevated temperatures produced a
definite improvement (cee Table VI).

Specimens which were given standard Dow #17 treatment, primed
and then aged prior to bonding, showed no significant change in
bond strengths (sce Table VII and Figure 2).

Spot cleaning with M.E.K. (methyl ethyl ketone) prior to priming
and bonding had no effect on the bond strengths of "standard"
treated Dow #17 specimens (see Table VIII), nor did spot clean-
ing with M,E.K. followed by vapor degrease (see Table VIII).
* Nominal composition limits of HK3l:

2,5 to 4,0% Thorium
: 0.45 to 1.0 % Zirconium
0.15% Max, Manganese
Remainder Magnesium

UTILITY REPORT SHEET Deportment 6
FWP 1072.8-54



PAGE

CONVAIR 553335_%%.&90__

A DIVISION OF (:EON;R‘AleYoN;:'I:)S CORPORATION DAT Se tem.ber 19

Specimens given the "standard" Dow #17 treatment and bonded
without the application of primer produced lower bond strengths
in all instarces than was the case when the primer was applied

(see Tables II through VII).

When magnesium-thorium specimens were given the "light" Dow #17
treatment (50-55, 60-65 volts end-point) subsequent bond strengths
were superior at all test temPeratures to those produced by
either the "standard" or the "heavy" treatment (see Table IX).
When this treatment was employed lap shear fallure was the

result of elther failure in the adhesive or failure between the
adhesive and Dow #17 coating. No fallure in the coating

itself was experienced. (see Table IX).

Bond strengths of specimens given the "light" Dow #17 treatment
were not affected by fluld exposure test per Para. 4.2.4, MIL-A-
8431 (see Table XII). The surface of the alloy itself was .
only slightly corroded after 30-day exposure to salt spray (see
Table XII). *

Analysis by X-ray Diffraction showed the composition of the
"heavy" Dow #1T7 coating to be entirely chromium sescuioxide
(Cr,0;) while the composition of the "light" and "standard"

coag is a mixture of hydrated and anhydrous oxides of chromium,
none of these being chromium sesquioxide (see Table XVI).

Thus 1t was shown that the composition of the Dow #17 changes as
increased voltage 1s applied.

From the data obtained, it is concluded that a satisfactory sur=-
face for bonding with AF-31 is produced when HK-31 magnesium-
thorium alloy 18 g*'~en the "light" (60-65 volts end-point) Dow #17
treatment and primed with EC-1459 prior to bonding. Higher end
point voltages do not produce a satisfastory bonding surface
whether or not the primer is applied.

UTILITY REPORT SHEET Department §
FWP 1072-8-54
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!

PROCESSING - SURFACE PREPARATION - DOW #17 ANODIZE PROCESS -
BONDING HK-31 MAGNESIUM-THORIUM ALLOY - PROCESS VARIABLES -
INVESTIGATION OF

OBJECT

To evaluate the Dow #17 Anodize process as a bonding surface
preparation for HK-31 magnesium-thorium alloy using the AF-31
adhesive system.

MATERIALS SOURCE
AF-31 dry film adhesive Minnesota Mining & Mfg. Co.

St. Paul, Minn,
EC=1459 primer " " ,

0.063 HK-31 magnesium—~thorium Dow Chemical Co.,
alloy Midland, Mich.
PROCEDURE

I, PEreparation of Specimens - General

A, Remove all dyes and other foreign materials by wiping
with methyl ethyl ketone.

B. Vapor degrease in stabllized trichlorethylene for 10
minutes,

C. Apply Dow #17 treatment - The Dow #17 Anodize Process
consists of electrolytic treatment in an aqueous-acidic-
electrolyte containing a combination of phosphate,
fluoride and chromate ions. The "standard" Dow #17
treatment is applied as follows:#*

1, Immerse in 17% chromic acid for 5 minutes at 190°F,
« Rinse in cold running water,
3. Immerse in the following solution at 160° - 180°F:

40 oz. ammonium acid fluoride
133 o0z, sodium dichromate
11.5 oz. phosphoric acid (85%)
water to make 1 gallon -

4, Apply a direct current of 10 amps/sq.ft. to an
end point voltage of 70-75 volts. In this process
the part being treated acts as the anode while the
treatment tank is the cathode,

5. Spray rinse and dry.
*Application performed by The Anadite Co., Hurst, Texas.

UTILITY REPORT SHEET - Depertment 6
FWP 1072-8-54
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DAT

A.

B.

A.

B.

A.

II, Priming and Bonding

Priming

1.

2.

Apply one brush coat of EC-1459 primer to the
surfaces to be bonded.

Allow the primer to air dry two hours at room
temperature.

Bonding

1,

2.

Apply one thickness of dry film adhesive (AF-31)
to the primed surface of one skin.

Assemble with a second primed skin to form a
0.5 inch overlap.

Assemble on a suitable bonding pad.

Place a 1/16" thickness of curable rubber over
the area to be bonded.

Place the assembly in a bonding press at room
temperature and apply a uniformly distributed
pressure of 150 psl over the contact area. Railse
the temperature to 350 4 10°F in 35 ¢ 5 minutes
and maintain at 350°F fOr one hour. ~

III., Testing - Lap Shear

Cut the bonded panel into 1" wide individual lap
shear specimens forming a 0.5" x 1.0" bond area,

Test in tenslle shear per MIL-A-8431 under one or more
of the following test temperature conuitions.

1. -679F after 10 minutes at -67°F.
2. Room temperature,
3. 2609F after 10 minutes at 260°F,

u.

4500F after 30 minutes at 450°F,

IV. Determination of the effects of variations in processing
and alterations 1n prebonding environmental conditions on
the lap shear strengths of "standard" Dow #17 treated
magnesium-thorium panels,

Determination of the effect of the omission of primer
on the lap shear strengths of "standard" Dow #17 treated
magnesium-thorium panels,

UTILITY REPORT SHEET

Department 6
FWP 1072-.8-54
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B.

C.

IV. Continued

1. Treat as outlined in

2. Bond as outlined in I. except that "A" is
omitted. ,

3. Mest according to III at 450°F after 30 minutes
at 450°F. ,

Determination of the effect of room temperature
aging prior to bonding of "standard" Dow #17 treat-
ment on the lap shear strengths of specimens which
have not been primed,

1. Dow #17 treat as outlined in I,

2. Age Dow #17 treated panels at room temperature
for 6, 48 and 96 hours.

3. Bond according to II except that "A" is omitted.

4, Test according to III at -67°F, room temperature
and 260°F,

Determination of the effect of room temperature aging
prior to priming and bonding on the lap shear
strengths of "standard" Dow #17 treated specimens,

1. Dow #17 treat according to I.

2. Age Dow #17 treated panels at room temperature
for 6, 48 and 96 hours,

3. Prime and bond according to II.

4, Test gccording to III at -679F, room temperature,
and 2600F,

Determination of the effect of elevated temperature
aging (500°F for 10 hours) prior to bonding of
"standard" Dow #17 treatment on lap shear strengths
of specimens which have not been primed.

1. Treat as outlined in I.

2. Age Dow #17 treated panels at 5009F for 10 hours,

3. Bond according to II except that "A" is omitted.

4, Test according to III at room temperature and at
2609F after 30 minutes at 260°F,

Determination of the effect of elevated temperature
aging (500°F for 10 hours) prior to priming and
bonding on the lap shear strength of "standard" Dow
#17 treated panels.

1. Dow #17 treat according to I,

2. Age Dow #17 treated panels at 5009F for 10 hours.

3. Prime and bond according to II.

4, Test according to III at room temperature and 260°F,

UTILITY REPORT SHEET

Deportment §
FWP 1072.8-54
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F. Determination of the effect of room temperature
aging prior to bonding on the lap shear strength..
of primed "standard" Dow#l7 treated magnesium-thorium
specimens,

1. Dow #17 treat according to I,

2. Prime Dow #17 treated panels according to IIA,
3. Age at room temperature for 6, 72 and 144 hours,
4, Bond according to IIB.

5. Test according to III at -6(9F and 260°F,

@. Determination of the effect of spot cleaning with methyl
ethyl ketone on the lap shear strength of "standard"
Dow #17 treated magnesium-thorium panels,

1, Dow #17 treat according to I,
2. Wipe surfaces of Dow #17 treated panels with
methyl ethyl ketone and allow to air dry,

E. Prime and bond according to II. .
. Test according to III at ~-67°FP and 260°F.

H. Determination of the effect of spot cleaning with
methyl ethyl ketone followed by vapor degrease on the
lap shear strengths of "standard" Dow #17 treated
magnesium-thorium panels,

1. Dow #17 treat according to I,

2. Wipe surfaces of Dow #17 treated panels with
methyl ethyl ketone,

3. Vapor degrease with stabilized trichloroethylene
for 10 minutes,

4, Prime and bond according to II.

5. Test according to III at -679F and 2600F,

I. Determination of the effect of variations in end-point
voltage in the Dow #17 treatment on the lap shear
strengths of magnesium~thorium panels.

l., Treat according to I except that in C-3 end-point
voltages of 50-55, 60-65, and 80-85 volts were
used instead of the standard 70-75 volts.

2. Prime and bond according to II.

3. Test according to III at -670F, room temperature
and 2600F,

UTILITY REPORT SHEET . Depertment §
FWP 1072~8-54
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V.

Special Testing On Light Dow #17 (60-65 volts) Treated
Magnesium-Thorium Panels

A. Determination of the effect of elevated temperature
aging on the lap shear strength of "light" Dow #17
(%0?25 volts end-point) treated AF-31 bonded magnesium-
thorium panels (primer omitted).

1., Treat according to I except that 60-65 volts
is used as the end point voltage in C-3.

2. Bond according to II except that A is omltted,

3. Test according to III except that the specimens
were aged at the test temperature for 100 hours,
Test at 260°F and 3%09F,

B. Determination «f the effect of elevated temperature
aging on the lap shear strength of "light" Dow #17
(60-%5 volts end-point) treated, AF-31 bonded magnesium-
thorium panels (specimens primed prior to bonding).

1. Dow #17 treat according to I except that 60-65 volts
is used as the end-point voltage in C-3,

2. Prime and bond according to II.

3. Test according to III except age at test temperature
is for 1C0 hours. Test at 260°FP and 350°F,

C. Determination of the effect of exposure to various
fluids on the lap shear strengths of "light" Dow #17
treated (60-65 volts end-point) magnesium-thorium
panels which were primed prior to bonding.

1, Dow #17 treat according to I except that 60-65
volts is used as the end-point voltage in C-3.

2. Prime and bond according to II,

3. Test per Para. 4.2,4 MIL-A-8431.

D. Determination of the effect of exposure to tap water
on the lap shear strength of "light" Dow #17 treated
(60-65 volts end-point) magnesium-thorium panels which
were not primed prior to bonding.

1. Dow ;%17 treat according to I except that the
end-point voltage In C-3 1s 60-65 volts,

2. Bond according to II cxcept that A is omitted.

3. Test por Para. 4.2.4 MIL-A-8431 in tap water only.

UTILITY REPORT SHEET

Depoartment 6
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E. Determination of the normal temperature fatigue

VI,

VII.

F.

Special Testing on "Heavy" Dow #17 Treated (90-95 Volt
End-Point) Magnesium-Thorium Panels

A.

X-Ray Diffraction Studies on Dow #17 Coatings

A,

strength of bonded "light" Dow #1T7 treated (60-65 volts
end-point) magnesium-thorium lap shear specimens,

1. Dow #17 treat according to I except that the end-point
voltage 18 60-65 volts in C-3.

2. Prime according to II-A.

3. Bond according to IIB except that a 3/8" overlap
1s formed in B-5.

4, Test per para. 4.3.4.4 MIL-A-8431,

Determination of the effect of elevated temperature

aging prior to priming and bonding on the lap shear
strength of "light" Dow #17 treated (60-65 volts end-point)
magnesium-thorium specimens,

1. Dow #17 treat according to I except that the end-point
voltage is 60-65 volts in C-3,
2. Age at 5000F for 10 hours,
3. Prime and bond according to II,
. Test according to III at -67°F, R.T. and 260°F.

Determination of the effect of elevated temperature aging
prior to Primi and bonding on the lap shear strength
of "heavy" Down§l7 treated (90-95 volt end-point)
magnesium-thorium specimens.

1. Dow #17 treat according to I except that the end-point
voltage 1is 90-95 volts 1in C-3.
2. Age at 500°F for 10 hours,
3. Prime and bond according to II.
« Test according to III at room temperature,

Apply Dow #17 treatment according to I, using end-point
voltage of 60-65 volts, 70-75 volts and 90-95 volts in
0'30 °

Scrape coating from treated panels,

Place scrapings in X-ray diffraction powder camera -
(Norelco X-Ray Diffraction Powder Camera Model No. 12045).

Make diffraction pattern using a three-hour exposure to
copper radiation.

Interpret pattern by comparison with A,S,.T.M., Standard
Patterns of Chemical Compounds.

UTILITY REPORT SHEET

Deportment 6
FWP 1072-8-54



* PAGE 9
LGT=-2000
CONVALR wron e LG

A DIVISION Of (:gl;;AleYoN::::)S CORPORATION DATE. 3 Sen; > nber 1958

RESULTS

A surmnary of the test results is given in Table I and is
1llustrated in Figures 1 through 3, Tho results are given in
detall in Tables II through XVI. (See Table Index on Page 1).

DISCUSSION

The Dow #17 treatment applied to magnesium-thorium gives pro-
tection against corrosion and at the same time offers a potentially
sod surface for adhesive bonding. Before the Dow #17 treated

. 2gnesium-thorium could be utilized to maximum benefit in pro-

duction 1t was necessary to make a study of 1ts basic properties

as a bonding-surface preparation. This study was designed to
provide information as to the relationship between the method

of application of the Dow #17 coating, 1ts effectiveness as a
ponding surface and processing varliables which may be encountered
during producton bonding of Dow #17 coateo HK-31 alloy.

Dow #17 treating HK-31 magnesium-thorium alloy results in the
formation of a surface coating on the alloy which acts as an
electrical insulator. In order to sustain the coating formatlon,
a current density of approximately ten amperes per square foot
of surface area must be maintained. As the thickness of the
coating increases the electrlcal resistance also increases and,
therefore, progressively higher voltage must be applied to main-
tain the required current density. The voltage at which the
treatment 1s stopped 1s known as the "end-point" voltage,

A study of the nature of the Dow #17 coating was made which pro-
vided information as to the relationship between the chemical and
physical properties of the coating and its effectliveness as a
bonding surface for magnesium-thorium, Specimens given the
"standard" Dow #17 treatment (70-75 volts end-point) were tested
in lap shear strength at various temperatures after being primed
with EC-1459 and bonded with AF-31., Additional specimens given
the "standard" treatment were subjected to certain conditions
before bonding and testing such as room temperature aging both
before and after application of EC-145G primer and elevated
temperature aging prior to application of primer. Thus the
effect of these factors on the lap shear strength was determined.
Also the treated specimens were cleaned with certain solvents
prior to priming, bonding and testing in order to determine the
effect of such cleaning on the lap shear strength.

Among the varlations in processing investigated in this test was
the end-point voltage during the application of the Dow #17
treatment. The end-point voltage which showed the most promise
was 60-65 volts. Specimens glven this treatment primed with
EC-1459 and bonded with AF-31 were tested in lap shear strength
at various temperatures. When the test originator was informed

of the highly satisfactory results obtained using this end-point

UTILITY REPORT SHEET Deportment 6
FWP 1072-8-54
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voltage, iv was requested that the remainder of ine tesuv be

used for further study of this process ("light" Dow #17 Coating).
Therefore, additional specimens treated in this manner were given
more extensive testing such as normal temperature fatigue and
fluid exposure. Thus a rather comprehensive evaluation was

made of this "light" Dow #1T7 treatment as a bonding surface pre-
paration for HK-31 magnesium-thorium alloy.

As part of the study of the Dow #17 treatment an analysis by
x-ray diffraction was made of "light" "standard", and "heavy"
Dow #17 coatings.,

It was found in the course of this test that lap shear fallure
in bonded "standard" and "heavy" Dow #17 treated HK-31 is caused
by failure in the coating itself, failure in the adhesive, or
fallure between the adhesive and the coating, while lap shear
failure in bonded "light" Dow #17 treated specimens was due to
fallure either in the adhesive or between the adheslive and the
coating. There was no fallure in the coating itself.

The "light" Dow #17 treatment produced bond strengths superior
to those produced by either the "standard" or "heavy" treetment,
although aging at room temperature produced a slight improvement
of lap shear strengths of specimens given the "standard" treat-
ment and aging at elevated temperatures results in a significant
improvement in lap shear strength.

Also, the bond strengths produced bythe "light" treatment are
resistant to weakening by exposure to fluids per Para. 4.2.4
MIL-A-8431, Significantly, thirty-day exposure to salt spray
caused only slight corrosion on the surface of the "light" Dow
#17 treated magnesium-thorium alloy. Fluld exposure tests were
not performed on bonded magnesium-thorium specimens given the
"standard" nor the "heavy" Dow #17 treatment.

Results of the x-ray diffraction determination showed the composition
of the "heavy" Dow #17 coatings to be entirely chromium sesquioxide
(Cr502) while the "light" and "standard" coats are composed of
mix%u;es of hydrated and anhydrous lower oxldes of chromium with

no chromium sesquioxide present. Thus the lower oxides of chromium
found in the "light" Dow #17 coating produce . a good bonding
surface for magnesium-thorium alloy while the chromium sesquioxide
(Cr,0;) found in the “"heavy" coating produced a poor bonding
aur?aée. It has also been shown that it 1s possible to change the
composition of the Dow #17 coating by varying the end-point voltage
during its application.

UTILITY REPORY SHEET - Depertment 6
EWP 1072-8-54
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CONCLUSION

1, The "light" (60-65 volts end-point) Dow #l7 anodize process
produces a satisfactory surface for adhesive bonding with
AP-3)1 adhesive when the treated surface is coated with
EC-1459 primer prior to bonding.

2, The "standard" £70-75 volts end-point) and heavy (80-85 volts
end-point) Dow #17 anodize process do not produce a satisfactory
surface for adhesive bonding with AF-31 adhesive whether
the treated surface is or is not coated with EC-1459 primer.

UTILITY REPORT SHEET Deportment 6
FWP 1072-8-54
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A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH)

PAGE 15

REPORY NO.M_Z.QQQ__.‘

MODEL

B-58

pATE; 3 September 1958

TABLE NO. II

LAP SHEAR STRENGTH OF STANDARD DOW /17 TREATED MAGNESIUM~-THORIUM
ALLOY - PRIMED WITH EC-1459 AND BORDED WITH AF~3) ADHESIVE

Test Bond Ioad to Failure Gluelline
Specimen No. Temp, Area Cohesive [hickness
Op In Pounds PSI Fallure Mils
1 -6 .503 495 984 0% No data
2 =67 95 tAES 713 O*
3 =67 500 410 615 O%*
4 =67 IS hoG 808 0%
Average 781
5 R.T. .510 570 1103 O*
6 R.T. Ao 505 1230 o*
7 R.T. 512 630 1230 O%*
Average 1218
8 260 27 725 1489 10%%*
9 260 e 750 1622 10%%
10 260 L7110 (6310} 1333 10%*
Average 1321
11 450 .50 295 732 S¥*
12 450 <533 312 580 B*
13 450 L5314 260 487 5%
14 450 538 297 552 Sx*
15 450 539 303 562 5 %%
16 L450 508 180 341 5%%
17 450 D373 250 469 SH*
18 450 53 157 293 S
19 450 e 500 300 553 S¥*
20 450 oLy 323 513 5##*
Average 519

Bonding Conditions:

Temp. (°F; 350
Time (Hrs 1

Pressure (psl) 150

**Pajlure In Adhesive

#Fallure in Dow 17 Coating

Material Bonded:

Type Material

Adhesive AF-31

Roll

By

Lot

19

UTILITY REPORT SHEET

Deportmant 6
FWP 1072-8-54
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CONVAIR REPONT NO_—7 3
A DIVISION OF GENERAL DYNAMICS CORPORATION DATE W&

(FORT WORTH) S L

TABLE NO, III
LAP SHEAR STRENGTH OF STANDARD DOW #17 TREATED MAGNESIUM-THORIUM
ALLOY BONDED WITH AF-31 ADHESIVE (PRIMER OMITTED)
X
Test Bond Ioad to Fallure % Lglueline
Specimen No. Temp. Arga Coheslive ickness
Of In Pounds PSI Failure Mils
1 450 .513 270 526 O* No data
2 450 .535 308 576 O*
3 450 513 284 554 C*
4 450 524 270 515 O*
5 450 522 196 375 0%
6 450 .510 252 Lol O*
7 450 <537 320 596 O*
8 450 .516 261 506 O%
9 450 495 266 537 o*
10 450 .539 224 416 O*
Average 510
Bonding Conditions: Material Bonded:
Temp. (°F) 350 Type Material
Time (Hrs ] Adhesive jpR-3]
Pressure (psI) 150 Roll 37
_ Lot 19
*Failure in Adhesive

UTILITY REPORT SHEET Depertment 6
FWP 1072-8-54
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CONVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH)

mer_ 27
asrort No__FAT=-20

MOD! -
omf 3 ;epgcngcr ;958

TABLE NO, IV

EFFECT ON LAP SHEAR STRENGTH OF AGING STANDARD DOW #17 TREATED
MAGNESIUM-THORIUM ALLOY AT ROOM TEMPERATURE PRIOR TO BONDING WITH
AF-31 ADHESIVE (NO PRIME)

o Test Bond Joad to Fallure % Glueline
Specimen No. Temp. Arga Cohesive ickness
op In Pounds pPS1 Falilure Mils
Aged 6 hr .
at R.T.
1 prior to
1 bondéng
- 7 0513 370 20 *
2 -67 .506 375 780 o No data
3 -67 «499 385 670 o*
4 -67 .hg3 385 780 o*
5 -67 489 250 510 o*
6 -67 .491 305 615 o*
g -67 A48 345 715 O*
-67 23 365 700 o*
9 -67 497 375 755 o*
10 -67 «501 270 540 Oo*
Average 675
11 R.T. 469 28 1126 O*
12 R.T. A72 f1'56 966 o*
13 R.T. AT 428 968 o*
14 R.T. A7 540 1139 o*
15 R.T. 462 422 913 o*
16 R.T, 481 530 1102 o*
17 R.T. U475 462 973 O*
18 R.T. 476 438 920 o*
Average 1016

Bonding Conditions:
Temp. (°F) 350
Time (Hrs 1

Roll

Material Bonded:
Type Material

Adhesive AF-31

%g"

Pressure (psl)_ 150 i

*Failure in Dow #17 Coating

UTILITY REPORT SHEET

Depertment ¢
FWP Y072-8-54



COMNVAIR . o 1 oz

A DIVISION OF GENERAL DYNAMICS CORPORATION MODE =
(FORT WORTH) DAYL__.B._QQRI!EMLJ&SB
TABLE NO, IV - Continued
Test Bond . load to Failure % Glueline
Specimen No. Temp. Area Cohesive [Thickness
op In Pounds PSI Fallure Mils
21 260 .509 640 1257 O¥**
22 260 .501 620 1238 % No data
23 260 489 635 1273 O
24 260 484 605 1250 Ox
25 260 «520 615 1298 O*#
26 260 +505 545 1079 Ox#
27 260 506 630 1245 O¥*
28 260 «505 685 1356 O¥*
29 260 496 580 1169 O%#
30 260 «508 680 : 1339 O¥»
Average 1250
Bonding Conditions: Material Bonded:
Temp. (°Fg 350 Type Material
Time (Hrs T Adhesive AF-<31
Pressure (psl) 150 Roll
Lot 1
** Failure between Adhesive and Dow #17 Coating

UTILITY REPORT SHEET Depertment ¢
WP 1072-8-54
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A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH)

TABLE NO, IV - Continued
Test Bond Ioad to Failure % Glueline
Specimen No. | Temp. Arga Cohesive [fhickness
OF In Pounds PSI Failure Mils
Aged 48
hrs. at
R.T. priop
o bonding
1 ~67 495 355 718 o* No data
2 ~67 501 355 710 o*
3 -67 . 498 325 650 o*
~67 511 60 705 o*
5 ~67 510 25 835 o*
6 -67 512 370 720 o*
7 ~-67 514 395 770 O*
8 -67 517 330 640 o*
Average 718
9 R.T. 479 516 1077 o*
10 R.T. .4%8 540 1107 O*
11 R.T. Ry 450 949 o*
12 R.T. 484 557 1151 O*
1 R.T. JA72 452 958 o®
1 R.T. .500 492 o84 O*
15 R.T. T4 4ol 1042 O*
16 R.T. U482 L4ey 963 Oo*
17 R.T. .489 608 1243 o*
Average 1045 |
18 260 494 625 1265 10%*»
19 260 .4%7 750 1540 10%%
20 260 .202 680 1355 10%#
21 260 489 550 1125 10%x
22 260 489 625 1278 Qe
23 260 .510 285 559 10%%
24 260 .51 700 136 %%
25 260 5l 610 117 %%
26 260 .309 485 953 S
27 260 486 645 1327 5##
Average . 1195
Bonding Conditions: Material Bonded:
Temp. (°F &0 Type Material
Time (Hrs 1 Adhesive AR-31
Pressure (psl) Roll 37
' Lot 19
*Fallure in Dow #17 Coating
##Fajlure in Adhesive )
%% % Eai ]nnﬂ hetween Adhﬁﬂillﬂ and Dﬂﬂ #]z Coating

UTILITY REPORT SHEET ‘ Depertment §
FWP 1072-8-34
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A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH)

PAGE 20

REPORT No.I'_Q.TaZQQ.Q___
mopeL___B=5

oared_September 1958

UTILITY REPORT SHEET

[
TABLE NO. IV - Continued
Test Bond Ioad to Failure Glueline
Specimen No. Temp Area Cohesgive [Thickness
Op In2 Pounds PSI Fallure Mils
Aged 96
hrs. at
R.T. prioy
to bgndinm A
1 -67 .50 325 645 O%* No data
2 -67 522 325 623 O*
3 -67 505 345 611 o*
4 -67 .518 310 598 0%
5 -67 .529 Loo 756 0%
6 =67 511 265 519 O%
7 -67 .519 315 60 O%*
8 -67 .513 430 83 O%*
9 -67 .518 325 627 o*
10 -67 524 300 513 O
Average 640
11 R.T. .515 526 1021 Q%
12 R.T. 511 484 888 O
13 R.T .514 566 1101 O
15 R.T. 514 480 934 o*
16 R.T. 513 550 1072 O%
17 R.T. .516 539 1160 o*
18 R.T. +515 642 1247 O%*
19 R,T. +510 552 1082 0%
20 R.T. . 506 554 1088 O%
Average 1052
21 260 «525 765 1455 *%
22 260 570 T45 i31v g**
23 260 .512 775 1515 S
24 260 .510 740 1450 5% #
25 260 +516 T45 14k5 5%
26 ggg .sgg 690 17'565 G
. %
gg 260 ngf ;28 }ALS X%
Bond1 COnditio Material Bonded:
Temgs n?éo Type Material
Time (Hrs 1 Adhesive -
Pressure (psl) 150 Ro%l %Z
*Fallure in Dow #17 Coating Lo 12,
*#Failure in Adhesive
Dep

ertment 6
FWP 10728334



CONVAIR

A DIVISION OF OENERAL DYNAMICS CORPORATION

no B
rerorr No F@T-2000

i
pATE 2 _September 1953

(FORT WORTH)
TABLE NO, IV-Continued
Test Bond Ioad to Failure Glueline
Specimen No, Temp. Area Cohesive ickness
op In Pounds PSI Failure Mils
o) 260 502 VL) 1285 D¥¥
30 260 542 795 1465 5% %
Average 1451
Bonding Conditions: Material Bonded:
Temp. (°F) 350 Type Material
Time (Hrs)™ 3 Adhesive ARp.371
Pressure (psi) 150 Roll 27
*Failure in Dow #17 Coating Lot 19
#¥Pallure in Adheslve
Department §

UTILITY REPORT SHEET

FWP 1072-8-54



COUNUVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION

pace__22

rerorr No._F °T~2°°0

MODEL.

DATE__ 3 Sim:omber 1958

(FORT WORTH)
TABLE NO. V
EFFECT ON LAP SHEAR STRENGTH OF AGING STAMNDARD DOW /17 TREATED
MAGNESIUM-THORIUM ALLOY AT ROOM TEMPHERATURE PRIOR TO PRIMING WITH
EC-1459 AND BONDING WITH AF-31 ADHESIVE
Test Bond Load to Fallure Glueline
Specimen No. Temp. Area Cohesive [fhickness
OF In Pounds PSI Failure Mils
Aged © hrd.
gt R.T
prior to
bonding
1 -67 . 504 490 970 o* No data
2 -67 516 505 960 Oo*
3 ~67 500 380 760 O*
b -67 .519 430 830 o*
6 ~67 « 502 400 - 795 O*
7 -67 493 455 925 O*
8 -67 U85 4o 845 0
9 =67 . 508 B15 815 o*
Average 865
10 R.T. L 487 775 1591 O*
11 R.T. 185 6%0 1402 O*
12 R.T. U475 640 1347 0%
1 R.T, . U476 650 1366 O*
1 R.T. 470 700 1489 o*
15 R.T. g 685 1439 O*
16 R.T. .48l 675 1395 0%
1 R.T. S471 725 1539 O
1 R.T. 470 640 1362 O*
19 R.T, 473 755 . 1596 o*
Average 1453
20 260 492 750 1524 Q%
2l 260 -499 695 1393 O%%%
22 260 «501 750 1497 O¥*¥*%
23 260 500 710 1420 Ox*x
24 y 260 «509 T70 1513 O¥*%
25 260 .519 765 1474 O* %%
26 260 506 620 1225 Ox*%
27 260 524 740 1412 Ox %%
Bonding Conditions: Material Bonded:
Temp. (°F 250 Type Material
Time (Hrs 1 Adhesive Fa3X
Pressure (psl) jgp Roll S0
¥*Fallure in Dow /17 Coating Lot =
*##*Pallure between Adhesive and Dow/f17 Coating
UTILITY REPORT SHERT Depurtment 6
s g 0 FWP 1072-8-54



"COHNVAIR

A DIVISION OF OENERAL DYNAMICS CORPORATION

et
REPORT NO -
MODEL__,___ D=0
pate__3_OS6ptember 1958

(FORT WORTH)
TABLE NO. V-Continued
Test Bond Ioad to Fallure Glueline
Specimen No, Temp. Area Cohesive [Mhickness
Of In2 Pounds pPSI Failure Mils
28 260 493 710 1440 O* %
29 260 LAt 635 1298 Q¥ %%
Average 1418
Nged 48 hrp,
R.T. prion
to bonding
1 -67 o49l 415 835 o* No data
2 -67 .48 515 1065 o*
3 =67 496 400 805 O*
L ~-67 JATT 460 965 0%
5 -67 «503 450 895 O*
6 -67 « 505 435 860 O*
1 -67 . 196 365 735 O*
8 -67 498 360 725 O*
9 -67 .216 460 890 Ox
10 -67 .498 465 935 O%*
Average 871
11 R.T. Ju6h 696 1500 O* .
12 R.T, U476 717 1506 O%
13 R.T. 469 672 1433 o*
14 R.T. L6l 720 1552 o*
15 R.T. L481° 692 11439 O%*
16 R.T. 464 680 1466 O*
17 R.T. LUTT 700 1468 O*
18 R.T. <473 650 1374 O*
19 R.T. 72 732 1551 O%
20 R.T. . 468 660 1410 O%*
Average 1470
Bonding Conditions: Material Bonded:
Temp. (°F) =380 Type Material .
Time (Hrs) 1 Adhesive AF=3Y
Pressure (psl) 150 Roll 7
Lot 19
*Eailure in Dow #17 Coating
* .
**§§11ure in Adheslve 4~ Coatling and.adhesive

UTILITY REPORT SHEET

Depertment 6
FWP 1072-.8.54



CONVAIR ot oz

A DIVISION Of GENERAL DYNAMICS CORPORATION MODEL_____Bu«58
(FORT WORTH) oare_3 September 1958
TABLE NO. V- Continued
Test Bond load to Failure % Glueline
Specimen No. | Temp. ga Cohesive [thickness
OF Pounds PSI Failure Mils
2T 260 .503 605 | 1203 GRx
22 260 496 735 1482 S#%
23 260 496 e 565 1139 5%
2k 260 .500 700 1400 S
25 260 1190 760 1551 Hx#
26 20 .513 795 1550 S¥#
27 260 JATT 760 1593 O¥ %%
28 260 491 735 1497 G
29 260 198 655 1315 O* %%
30 260 JA71 730 1550 O*%%
Average 1428
Aged 96 hr}s.at
R.T. pdor Ato
[ponding
1 -67 498 475 955 o* No data
2 -67 487 500 1025 o%*
3 -67 .50 400 785 O*
b -67 .50 340 675 o*
5 -67 .500 360 720 O*
6 -67 500 450 900 O%*
g -67 502 340 675 o*
-67 Lb96 365 735 o*
9 -67 490 4os 825 O*
10 =67 +509 435 855 o*
Average 815
11 R.T. 508 06 1390 O*
12 R.T. 515 T4 1697 O*
li R.T. .522 840 1609 O*
1 R.T. 514 728 1416 o*
15 R.T, .516 666 1291 O*
6, R.T. .514 820 1595 o*
17 R.T. 514 962 1872 O%*
18 R.T. .516 738 1430 O%*
20 R.T. 504 784 1556 o*
Bonding Conditionss Mzterial Bonded:
'I‘emp. (°F 350 Type Material
Time (Hrs Adhesive AF-31
Pressure (psT) 150 1113%1 37
1
*Fallure in Dow #17 Coating 2
#*Pailure in Adhesive ¥*¥¥ Raillure between Dow #17 Coating and Adhesive

UTILITY REPORT SHERT - Depertment 6
FﬂP 1072-8-54



CORVAIR

A DIVISION OF OENERAL DYNAMICS CORPORATION
(FORT WORTH)

MGL_~__§3T_ZNXT___
REPORT NO -

e
DAT September ] ],958

4

TABLE NO, V- Continued

Test Bond Load to Failure % Glueline
Specimen No, Temp. Area . Cohesive [Fhickness

OF In Pounds PSI Failure Mils

21 260 .501 880 17 Ox*%

22 260 500 760 1528 B

23 260 .501 875 1745 Eax

24 260 502 830 1655 B#x

25 260 . 500 895 1790 5¥**

26 260 .508 855 1685 okl

27 260 511 840 1645 S**

28 260 «509 T45 1465 H¥*

29 _ 260 .506 825 1630 H¥*

30 260 509 735 144 Chad

Average 163

Bonding Conditions:
Temp. (°F 350
Time (Hrs 1

Pressure (psl)__150

Material Bonded:
Type Material
Adhesive AF-31

Roll 37
Lot 19

UTILITY REPORT SHEET

Department 6
FWP 1072~8-54



CONVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH)

PAG

26

REPORT NO.

MODE
DATE

— PAT2000

.

TEN HOURS

TABLE NO.

VI

EFFECT ON LAP SHEAR STRENGTH OF EC-1459 PRIMED - STANDARD DOW /17
TREATED MAGNZSIUM-THORIUM ALLOY WHICH HAS BEEN AGED AT 500°F FOR

PRIOR TO BONDING WITH AF-31 AHDESIVE

*Fallure in Dow #17 Coating
##Pailure in Adhesive

Test Bond Ioad to Fallure % Glueline
Specimen No. Temp. Area Cohesilve ickness
Of In Pounds PSI Failure Mils
Specimen not| primed, 48
1 R.T. 5 810 1478 O* No data
2 R.T. .538 770 1431 O*
2 R.T. .564 800 1418 O*
R.T. .563 735 1405 O%*
5 R.T. 517 755 1460 O*
Average 1438
6 260 . 1498 630 1265 30%%*
7 260 a7 690 1388 30%*
8 260 .505 690 1366 30%#*
9 260 492 690 1402 30%*
10 260 497 680 1368 30%#*
Average 1358
Specimens primed
1 R.T. .506 990 1955 o* No dat
2 R.T. .509 1050 2065 o* ave
3 R.T. .505 1000 1980 O
4 R.T. .506 1025 2025 o*
5 R.T. 505 940 1960 O%*
Average 1997
6 260 501 1025 2046 30%#
g 260 .500 960 1320 0%
260 . 506 960 1897 3o%*
9 260 .508 935 1841 30%#
10 260 .508 910 1791 30%%*
Average 1899
Bonding Conditilons: Material Bonded:
Temp. (°F 350 Type Material
Time (Hrs 1 Adhesive AF=-31
Pressure (ps 0 Roll 37 .
Lot 19

UTILITY REFORT SHEET -

Department 6
FWP 1072-8-54
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C 0 N V A I R :::on No_%c_'!'-ﬁm
A DIVISION OF GENERAL DYNAMICS CORPORATION :AOT:EL E g-%gem 7 ;

(FORT WORTH)

L ]
TABLE NO, VII
EFFECT ON LAP SHEAR STRENGTH OF AGING EC-1459 PRIMED - STANDARD DOW #17 TREATED
MAGNESIUM=THORIUM ALLOY AT ROOM TEMPERATURE PRIOR TO BONDING WITH AF-31 ADHESIVE
Test Bond ILoad to Pailure % Glueline
Specimen No. Temp. Area Cohegive [fThickness
Op In Pounds PSI Failure Mils
Aged 6 hours at froom temperaTure prior tp bonding
1 -67 AT .390 823 O No data :
2 -67 ol&73 0365 772 0*
3 =67 478 450 941 O
L -67 A77 420 881 Ot
5 -67 478 «340 711 o*
6 ~67 482 «520 1079 O%
7 -67 507 «525 1078 o*
10 =67 483 520 1077 or
Average 953
11 260 346 435 1257 103
12 260 348 «535 1537 it
13 260 345 o545 1580 Ottt
14 260 346 « 520 1503 Ot
15 260 1 .3 . 540 1570 Ot
16 260 .510 440 863 Ottt
17 260 « 507 410 809 Oiteat
18 260 498 «575 1155 S
19 260 493 195 1004 Ot
20 260 481 .550 1143 1038
Average 1242
Bonding Conditions: Material Bonded:
Temp. (°F 350 Type Material
Time (Hrs ] Adhesive AF-3
Pressure (psl]_¢n Roll a7
#Failure in Dow #17 Coating - Lot 19
##Failure in Adhesive
##*Failure between Dow #17 Coating and Adhesive

UTILITY REPORT SHEET . l : Depertment §
FWP 1072-8-54



CORVAIR

'A‘E_—F'GTZOW__ZB
REPORT NO -

-
A DIVISION OF GENERAL DYNAMICS CORPORATION MODEL. :
(FORT WORTH) pate_ 3 _September 1958
TABLE NO, VII (Cont'd)
Test Bond load to Faillure Glueline
Specimen No. | Temp. Area : Cohesive [thickness
OF In Pounds PSI Failure Mils
Aged 72 hours a§ room tempefature prior Lo bonding
1 =67 643 LLO 684, ox
2 ~67 649 460 709 o
3 -67 631 L45 705 ot
L -67 .629 465 737 o
5 -67 620 4,60 742 O
6 =67 543 390 718 o%*
7 ~67 530 385 726 o
8 =67 .520 410 788 0
9 =67 «509 475 933 o
10 -67 +493 460 933 ox
Average 768
11 260 .656 540 823 Ot
12 260 .653 560 858 O3t
13 260 .650 645 992 Sirn
14 260 .650 585 900 10
15 260 NIAN 655 1022 153
16 260 547 700 1280 10
17 260 543 815 1501 LOW
18 260 «537 820 1527 30%
19 260 531 765 1441 303
20 260 519 745 1435 50
Average 1178
Bonding Conditions: Material Bonded:
Temp. (°F 350 Type Material .
Time (Hrs 1 Adhesive  AF-=3]
Pressure (psl) 150 Roll 27
#Failure in Dow #17 Coating Lot 19
##Failure in Adhesive
##Fajlure between Dow #17 Coating and Adhesive

UTILITY REPORT SHEET -

Department §
FWP 1072-0-84



CORNVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH)

ree_29
rerort No._F GT°2°°°

MODEL.
DATE

3 September 1958

TABLE NO, VIT (Cont'd)

Test Bond Ioad to Fallure Glueline
Specimen No. Temp. Arga Cohesive [fhickness
OF In Pounds PSI Failure Mils
Aged 144 hours 4t room tempdrature prior| to bonding
1 -67 488 L75 973 O No data
2 -67 .488 505 966 o
3 -67 .488 475 973 O
4 -67 491 490 998 O3t
5 -67 .85 L45 918 o
6 ~67 486 420 864 o3
7 67 491 615 1253 O
8 -67 493 605 1227 o
9 -67 491 655 1334 o
10 ~67 . 500 610 1220 Ox
Average 1073
11 260 A77 L50 945 20t
12 260 498 520 1045 103
13 260 .. 507 515 1015 203t
14 260 512 500 975 2073
15 260 .51 665 1295 10
16 260 .4523 800 1530 203+
17 260 .518 845 1630 15
18 260 .511 735 1440 30
19 260 496 650 1310 30t
20 260 495 730 1475 308
Average 1266

JTemp. (°F
Time (Hrs

Bonding Conditions:

30

Pressure (psi)lgo

#Failure in Dow #17 Coating
HtFailure in Adhesive

Material Bonded:

Type Material

Adhesive  AFT31
Roll 37
Lot 19

UTILITY REPORT SHEET

Depertment ¢
FwP 1072~8-54

1
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CONRVAIR - wonr w0 EOT-2000
A DIVISION OF GENERAL DYNAMICS CORPORATION DATE__3 ﬁptembeugs_a

(FORT WORTH)

TABLE NO, VIII )

EFFECT ON IAP SHEAR STRENGTH OF SPOT CLEANING STANDARD DOW #17 TREATED MAGNESIUM-
THORIUM ALIOY PRIOR TO PRIMING WITH EC-1459 AND BONDING WITH AF-31 ADHESIVE

Test Bond Load to Failure % Glueline
Specimen No. Temp. Area Cohesive ickness
OF In2 Pounds PSI Failure Mils
MEK Solvent wips
-67 472 315 667 o% No data
2 =67 , <474 300 633 o
3 -67 476 340 (AN o
L ~-67 476 360 756 o#
5 -67 471 410 870 o*
Avarage 728
6 260 479 745 1555 Ot
7 260 473 660 1395 O
8 260 479 715 1493 O
9 260 77 750 1572 O
10 260 75 655 1378 Ot
Average 1479
LEK Solvent wipd and vapor dpgrease
1 -67 JL94 4,60 930 o* No data
2 ~67 494 470 950 o%
3 ~67 489 365 T45 O
b -67 L9 420 850 o
5 -67 488 485 995 o*
Average 891,
6 260 AR 730 1478 O
7 260 499 815 1633 Ot
8 260 <493 735 1491 Ot
9 260 492 785 1596 Ot
10 260 <492 735 1535 O
Average 1547
Bonding Conditions: Material Bonded:
Temp. (CF 350 Type Material
Time (Hrs 1 Adhesive  ap-31
Pressure (psl)_ 150 Roll 37
Lot 19_
#Failure in Dow #17 Coating
##Failure between Dow #17 Coating and Adhesive
UTILITY REPORT SHEET Department &

FWP 1072-8-54



COKVAIR e

MODEL C3

A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH) oare_3 September 1958
TABLE NO, IX
EFFECT ON LAP SHEAR STRENGTH OF VARIATIONS IN END-FOINT VOLTAGE OF DOW #17 TREATED
MAGNESIUM~THORIUM ALLOY PRIMED WITH EC-1459 AND BONDED WITH AF-31 ADHESIVE
Test Bond Ioad to Failure % Glueline
Specimen No. | Temp. Area Cohesive [Thickness
° In Pounds PSI Failure Mils
50--55 Volt End-Joint
1 -67 L8287 545 1119 o No data
2 =67 483 755 1563 0
3 =67 NNIA 595 1282 0
5 -67 472 535 1133 0
6 -67 NN 580 122, 0
8 -67 463 695 1401 0
9 -67 +L71 680 1444 c
10 -67 <466 680 1459 0
Average 1321
11 R.T. 4,98 1555 3122 5
12 R.T. . 506 1380 2127 5
13 R.T. 478 1290 2699 0
14 R.T. 476 1305 2742 0
15 R.T. 469 1140 2,31 0
16 R.T. 473 1300 2748 0
17 R.T. 471 1095 2325 0
18 R.T. 473 1165 2463 o]
19 R.T. 476 1355 2847 0
20 R:T. 472 1255 2659 0
Average 2676
21 260 . o471 855 1815 90
22 260 471 790 1677 90
23 260 496 910 1835 90
24 260 o472 965 2044 90
25 260 o465 850 1828 90
26 260 «519 695 1339 90
27 260 481 790 1642 90
28 260 468 625 1335 90
29 260 o475 670 1411 90
30 260 464 850 1832 90
Average 1676
Bonding Conditions: Material Bonded:
Temp. (°F 350 Type Material _
Time (Hrs Adhesive AF=31
Pressure (psI]) ]59 Roll 37
‘ Lot 19
*When lower wvoltages were applied, there was no
failure in the Dow #17 Coating
UTILITY PEPORT SHEET Deperiment 6
EWP 1072-8-54



CORVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH)

race_32
rerort NO.FAT=2000
mMoDeL___B=58

pare_3_September 1958

TABLE NO. 1IX (Contt'd)

Test Bond Ioad to Failure % Glueline
Specimen No. Temp. Arga Cohesive [fhickness
Op In Pounds PSI Failure Mils
60-65 Volt End-Joint
1 -67 495 610 1232 0 No data
2 -67 492 505 1026 0
3 -67 .501 625 1248 0
A -67 482 615 1442 0
5 -67 491 4,85 988 0
6 -67 AN 615 1245 0
7 ~67 476 695 1460 0
8 -67 A/ 515 1123 0
9 -67 472 820 1737 0
10 -67 473 840 1176 0
Average 1328
11 R.T. 477 1280 2683 0
12 R.T. AT4 1380 2911 0
13 R.T. 483 1200 24,84 0
14 R.T. 491 1165 2373 0
15 R.T. 482 1180 2L48 0
16 R.T. A 1270 2602 0
17 R.T. 491 1350 2749 0
18 R.T. 408 1385 2897 0
19 R.T. 497 1290 2596 0
20 R.T. 491 1235 2515 0
Average 2622
21 260 479 930 1940 L0
22 260 480 900 1875 50
23 260 478 805 1685 50
2, 260 515 830 1610 40
25 260 <504 850 1685 50
26 260 494 885 1790 50
7 260 481 850 1765 60
28 260 496 810 1635 1 10
29 260 92 865 1760 15
30 260 492 975 1980 20
Average 1773
Bonding Conditions: Material Bonded:
Temp. (°F 359 Type Material
Time (Hrs T Adhesive afF-31
Pressure (psl) 150 Roll 37,
Lot 19
Department 6

UTILITY REPORT SHEET

FWP 1072-8~54



CONNVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH)

"‘“—'ﬁpm—
REPORT NO. -

"°‘Z‘:1—sj€28r—1933
DAT eptltemoer )C

TABLE NO, IX (Cont'd)

Test Bond Ioad to Fallure Glueline
Specimen No. Temp. Area ' Cohesive ickness
OF In2 Pounds PSI Failure Mils
80-85 Volt End-J’oint
1 -67 490 365 745 o No data
2 -67 491 270 550 O
3 -67 496 335 675 O
4 =67 495 375 758 O3
5 =67 L9 340 698 o*
6 -67 516 345 669 O
7 =67 .531 375 706 Cit
Average 684
8 R.T. 514 650 1265 0
9 R.T. 495 L40 890 O
10 R.T. 492 280 570 O
11 R.T. 490 490 1000 o*
12 R.T. .512 685 1340 o*
13 R.T. .500 505 1010 o
14 R.T. 496 430 865 o
15 R.T. 495 455 920 o*
16 R.T. .512 470 920 0
Average 976 o*
17 260 512 450 880 10%
18 260 499 530 1060 o#
19 260 +505 500 990 5%
20 260 .508 495 975 o
21 260 . 505 540 1070 o
22 260 .509 635 1245 o®
23 260 AT 670 1305 Ok
2, 260 + 500 4,50 900 o
25 260 495 LOO 810 o
Average 1026
Bonding Conditions: Material Bonded:
Temp. (°F 350 Type Material
Time (Hrs Adhesive  AF-31
Pressure (psi) 120 Roll 27
#Failure in Dow #17 Coating Lot 19
UTILITY REPORT SHEET Depertment ¢

FWP 1072-3-54

D R L T IS I



CORNVAIR o —

‘ MODE hod
. DIVISION OF (:gl;;“ wD:;‘::'l:)S CORPORATION DATE L-T-géit ember 19_58

TABLE NO, X
EFFECT ON LAP SHEAR STRENGTH OF AGING "LIGHT" (60-65 Volts End-Point) DOW #17
TREATED MAGAESIUM-THORIUM ALLOY ~ BONDED WITH AF-31 ADHESIVE (NO PRIME) AT
TEST TEMPERATURE FOR 100 HOURS PRIOR TO TESTING
Test Bond . Load to Failure % Glueline
Specimen No. Temp. Area Cohesive [hickness
Of In Pounds PSI Fallure Mils
1 260 .518 925 1785 0 No data
2 260 .518 1080 2085 0
3 260 .521 870 1670 0
4L 260 .518 85 1710 0
5 260 +523 955 1825 0
6 260 .508 990 1950 0
7 260 . 507 915 1805 o)
8 260 .513 975 1900 0
9 260 .518 1105 2135 0
10 260 .516 1085 2100 0
Average 1896
11 350 .525 1810 1543 0]
12 350 S5Th 1010 1760 0
13 350 .52l 825 1560 0
14 350 541 1005 1858 0
15 350 .585 1050 1795 0
16 350 .551 1060 1924 0
17 350 518 920 1776 0
18 350 «522 960 1839 0
19 350 .563 1105 1963 0
20 350 526 840 1597 0
Average 1762
Bonding Conditions: Material Bonded:
Temp., (°F 350 Type Material
Time (Hrs 1 Adhesive TAF=3]
Pressure (psI}] 150 Roll 37
. Lot 19

UTILITY REPORT SHEET Deportment 6
. FWP 1072-8~54
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\ .. PAGE
c o N v A l n RerORT NO._FGT=2000
A DIVISION OF GENERAL DYNAMICS CORPORATION MODEL. B-58
(FORT WORTH) oate_3_September 1958
TABLE NO, XI
EFFECT ON LAP SHEAR STRENGTH OF AGING "LIGHT" (60-65 Volts End-Point) DOW /17
TREATED MAGNESIUM=THORIUM ALLOY - PRIMED WITH EC-1459 AND BONDED WITH AF-31
ADHESIVE = AT TZST TEMPERATURE FOR 100 HOURS PRIOR TO TESTING
Test Bond Ioad to Failure Glueline
Specimen No. Temp. Area Cohesive [Thickness
Of In2 Pounds PSI Fallure Mils
1 260 « 505 1060 2099 0 No data
2 260 L8, 1120 2314 (0]
3 260 489 1215 21,85 0
IN 260 . 520 1055 2029 0
5 260 .513 975 1901 0
6 260 « 504 1115 2212 O
7 260 . 507 1075 2120 0
8 260 . 509 915 1798 0]
9 260 <495 1080 2182 0]
10 260 +«501 1055 2106 0]
Average 2125 .
11 350 .518 835 1612 10
12 - 350 .513 840 1637 10
13 350 «485 1035 2134 10
14 350 506 720 1423 10
15 350 498 740 1486 10
16 350 512 860 1680 10
17 350 <498 945 1898 10
18 350 « 506 930 1838 10
19 350 492 940 1911 10
20 350 .518 925 1786 10
Average 1741
Bonding Conditions: Material Bonded:
Temp. (°F 350 Type Material
Time (Hrs Y Adhesive AF=31
Pressure (psl) 150~ Roll 27
Lot 19
UTILITY REPORT SHEET Department 6

FWP 1072-8-54
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CORVAILR vron w0 TTTZO0
MODE B5-50
A DIVISION OF OENERAL DYNAMICS CORPORATION me
(FORT WORTH) DATE =
TABLE NO. XII
EFFECT ON LAP SHEAR STRENGTH OF ENVIRONMENTAL AGCING "LIGHT" DOW #17 (60-65 Volts
End-Point ) TREATED MAGNESIUM-THORIUM ALLOY - PRIMED WITH EC-1459 AND BONDED
WITH AF-31 ADHESIVE
Test Bond ILoad to Failure % Glueline
Specimen No. Temp. Area Cohesive [fhickness
OF In2 Pounds PSI Failure Mils
Seven day exposyre to Type I[II Fuel at rpom temperatﬁre
1 R.T. INA 1340 2465 0 No data
2 R.T. ,569 1375 24,15 0 "
3 R.T. .539 1430 2655 0 "
IA R.T. .557 1360 2440 0 "
5 R.T. .533 1390 2610 0 "
6 R.T. IR 1205 2344 0 "
7 R.T. 498 1275 2560 0 "
8 R.T. 546 1205 2205 0 "
9 R.T. .560 1330 2375 0 "
10 R.T. 522 1255 2405 0 "
Avecrage 2447 ::
Control 1 R.T. 449 1205 2685 0 "
Control 2 R.T. 450 1210 2665 0 "
Control 3 R.T. 485 1340 2760 0 "
Control 4 R.T. 466 1250 2680 0 "
Control Average 2698 "
Bonding Conditions: Material Bonded:
Temp. (°F 150 Type Material
Time (Hrs 1 Adhesive AF=3}
Pressure (psl) 150 Roll
-_— Lot 23
UTILITY REPORY SHEET Depertment §

FWP 1072-8-54'
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CONVALR o =
A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH) pare_3 September 1958
TABLE NO. XII (Cont'd)
Test Bond load to Fallure Glueline
Specimen No. Temp. Area Cohesive ['hickness
Op In2 Pounds PSI Failure Mils
Seven day expodure to MIL-(}-5606 Hydrauflic Fluid at|room temp,
1 R.T. R 960 1775 0 No data
2 R.T. .551 950 1725 0
3 R.T. 570 1040 1825 0 "
A R.T. .530 1120 2115 0 "
5 R.T. . 515 1130 2195 0 "
6 R.T. 559 1415 2530 0 "
7 R.T. .559 1475 2640 0 "
8 R.T. .597 1390 2330 o] "
9 R.T. .581 1330 2290 o) "

10 R.T. .550 1350 2455 0 "
Average 2188 "
Control 1 R.T. 497 1290 2595 0 "
Control 2 R.T. 492 1235 2510 0 "
Control 3 R.T. A76 915 1920 0 "
Control 4 R.T. 489 1195 2440 0 "
Control Average 2366

Temp. (°F

Bonding Conditions:

350

Time (Hrs

L

Pressure (psI]__ 150

Material Bonded:

Type Material

Adhesive AF=31
Roll
Lot 23

UTILITY REPORT SHEET

Depertment 6
FWP 1072-9-54
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c o u V A I R rerorr No__EQGT=-2000
H.__E_.S.G._.__B

A DIVISION OF GENERAL DYNAMICS CORPORATION MOD

(FORT WORTH) oare_3 September 195

TABLE NO., XII (Cont'd)
Test Bond Ioad to Fallure % Glueline
Specimen No. | Temp. Area : Cohesive [hickness
Op In Pounds PSI Failure Mils
Seven day exposire to JP-4 Huel at room pemp. No,data
1 R.T. <594 1300 2325 0 n
2 R.T. «557 1340 24,05 o "
3 R.T. .569 1285 2260 ) "
I R.T. 531 1260 2370 0 "
5 R.T. +562 1100 1955 0 "
6 R.T. +559 1310 2345 Y "
7 R.T. .562 1180 2100 ) "
8 R.T. <534 12C0 2245 0] "
9 R.T. « 540 1260 2335 0] "
10 R.T. . 572 1230 2150 (0] "
Average 2249
Control 1 R.T. 490 1200 2650 0
Control 2 R.T. 463 1240 2680 0
Control 3 R.T. 499 1000 2005 0
Control 4 R.T. 482 1350 2800 )
Control Average 2534
Seven day exposyre to MII~-F-§566 Anti-icjng Fluid at|room temper?ture
1 R.T. « 534 1235 2310 0} n
2 R.T. . 522 1215 2325 0 "
3 R.T. « 540 1145 2120 0] "
4 R.T, «597 11260 2110 0 "
5 R.T. 551 1365 24,75 0] "
Average 2268 "
Control 1 R.T. 482 1230 2550 0
Control 2 R.T. 496 1335 2690 0
Control Average 2620
Bonding Conditions: Material Bonded:
Temp. (°F 350 Type Material
Time (Hrs 1 Adhesive _AF=3)
Pressure (psl) 150 Roll
Iot 23

MEET Depertment §
UTILITY REPORT SME WP 1072-8-54



CONVAIR

PAGE

39

MODE

* FGT-2000
REPORT NO__ep

A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH) DATE epteiber 1958
TABLL NO., XII (Cont'd)
Test Bond load to Failure % Glueline
Specimen No, | Temp. Area . Coheslve [fhickness
Of Ine Pounds PSI Failure Mils
Thirty day exposhre to salt fpray * No ga'ta
1 R.T, .501 1380 2754 0 "
2 R.T, .501 1425 2841, 0 "
3 R.T. ..198 1500 3012 0
L R.T. .500 1495 2990 0 "
5 R.T. XA 1540 3117 ) "
3 R.T. 497 1410 2837 0 "
7 R.T. .502 1420 2829 0 "
8 R.T. 506 1410 2787 0 "
9 R.T. .50 1430 2837 0 "
10 R.T. . 504 1425 2827 0 "
Average 2883
Control 1 R.T. 497 1360 2736 "
Control 2 R.T. 492 1530 3110 "
Control 3 R.T. 491 1415 2882 "
Control 4 R.T. 496 1420 2863 "
Control Average 2898 "
Bonding Conditions: Material Bonded:
Temp. (°F 350 Type Material
Time (Hrs Adhesive AF=31
Pressure (psl) 150 Roll
Lot 23
#*Surface of alloy itself only slightly corroded
UTILITY REPORT SHEET Depertment 6

FWP 1072-8-84
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CORVAIR

A DIVISION OF OENERAL DYNAMICS CORPORATION

(FORT WORTH)

PAGE

4o

rerorr no._FGT-2000

MODE
DATE

, B-58
September 1958

TABLE NO.

XII (Cont.'d)

Test Bond Load to Failure % Glueline
Specimen No. | Temp. Area ' Cohesive [hickness
Op In Pounis PSI Failure Mils
Thirty day expdsure to tap pater at roop temp,
1 R.T. « 504 1510 . 2996 0
2 R.T. .500 1460 2920 0
3 R.T. 499 1430 2866 0]
4 R.T. 498 1480 2972 0
5 R.T. 498 1415 2841 0
6 R.T,. 487 1250 2567 0
7 R.T. .4,98 1230 2495 0]
8 R.T. 492 1195 24,29 0
9 R.T. 494 1270 2571 0
Average 2740
Control 1 R.T. 491 1340 2729 0
Control 2 R.T. 483 1180 2443 0
Control 3 R.T. 495 1440 2909 0
Control 4 R, T, 487 1405 2885 0
Control Averags 2742
Thirty day expdqsure to tap pater at roof temp. (no Arime)
1 R.T. 487 1270 2608 0
2 R.T. 491 1275 2597 0
3 R.T. 487 1300 2669 0
4 R.T. 490 1280 2612 0
5 RIT. .500 1330 2660 0]
6 R.T. .488 1220 2500 0
7 R.T. 185 1380 2845 0
8 R.T. 494 1360 2753 0
9 R.T. 493 1320 2677 0
10 R.T. 492 1280 2602 0
Average 2652
Control 1 R.T. 489 1215 2485
Control 2 R.T. 484 1130 2335
Control 3 R.T. 470 1365 2904
Control 4 R.T. .4L86 1225 2521
Control Average 2561
Bonding Conditions: Material Bonded:
Temp. (°F 350 Type Material
Time (Hrs 1 Adhesive _AF-131
Pressure (psl) 150 Roll
Lot 23
UTILITY REPORT SHEET Deportment 6

o ks

FWP 1072-8-54
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rerort No._FGT~-200

B-5

PAGE__
MODEL.

A DIVISION OF GENERAL DYNAMICS CORPORATION

+

DATE__ S _September 1958

(FORT WORTH)
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COUVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION
(FORT WORTH)

PAGE 42
rerorr NOFGT-2000
MODEL B=58

pate._3_September 1958

EFFECT ON LAP

AF-31 ADHESIVE

TABLE NO. XIV

SHRAR STRENGTH OF AGING"LIGHT' (60-65 Volts End-Point) DOW #17
TREATED AT 5C0°F FOR 100 HOUiS PRIOR TO PRIMING WITH EC-1459 AND BONDING wITH

Test Bond Ioad to Fallure Glueline
Specimen No, Temp. Area Cohesglve [thickness
Of In2 Pounds PSI Fallure Mils
1 -67 517 820 1586 0 No data
2 -67 514 945 1839 0
3 -67 .515 ~35 1621 0
Average 1682
I R.T. .508 1365 2690 0
5 R.T. . 505 1330 2635 0]
6 R.T. . 515 1320 25h5 0]
7 R.T. .511 1400 2110 0]
Average 2658
8 260 . 506 830 1739 5
9 2¢0 .513 855 1667 0O
10 260 514 810 1576 0
Average 1661
Bonding Conditilons: Material Bonded:
Temp. ( Fg 359 Type Material
Time (Hrs Adhesive  ,p o
Pressure (psl) JzQ Roll )
Lot 19
UTILITY REPORT SHEEY Depertment 6

FWP 1072.8-54
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COMVAIR T e
A DIVISION OF GENERAL DYNAMICS CORPORATION Moosm

(FORT WORTH) DATE
TABLE NO, XV
EFFECT ON LiP SHEAR STRENGTH OF AGING "HEAVY"(90-95 Volts End-Point) DOW #17
TREATED MAGH.SSIUM=-THORIUM ALLOY - BONL:J wiTH AF-31 ADHESIVE (NO PRIME) AT
TEST TEMPERATUWE FOR 100 HOURS PRIOR TO TESTING
Test Bond Load to Failure % Glueline
Specimen No. Temp. Area Coheslive ickness
OF In2 Pounds PSI Failure Mils
1 R.T. .516 470 910 O No data
2 R.T. .515 425 825 (02
3 R.T. .516 4,20 815 O
4 R.T. «513 LLO 860 (0
5 R.T. 517 390 755 O*
Average 833
*Fallure |[in Dow #17 Coating
Bonding Conditions: Material Bonded:
' Temp. (OF 150 Type Material
Time (Hrs 1 Adhesgive AF-31
Pressure (psl) 150 Roll 7
ot 19
UTILITY PEPORT SHEETY . Department §

S FWP 1072-0-54
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A DIVISION OF GENERAL DYNAMICS CORPORATION

\ 4

pate__3 Septe

(FORT WORTH)
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